
Additional File 7: Repeat-based alignment of the encoded amino acid sequences.  Only the second exon alignment is shown; the leader 

alignment is identical to that shown in Additional File 3.  Element borders are indicated by vertical black lines, and are labeled above the 

sequence.  Repeats are indicated by shaded boxes, which each different color (red = type 1; blue = type 2; green = type 3; yellow = type 4; and 

purple = type 5).  

 

 

 



                10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180                    
       ....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....|....| 
2-05   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-06   AHARRDFNERRGNENGRERGQGRLGAKPGGMQMGGSRQDGGPVVGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGQFDGHGRRHHG 130  
2-07   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQEGRRGDGEEETDAAQQIGDGSGGPGQFDGPGRRHHG 155  
2-08   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGPGGPGQFDGPGRRHHG 155  
2-09   AHARRDFNERRGNENGRERGQGRFGARPGGMQMGGSRQDGGPVVGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAPQFGDGLGGRGQFDGHGRRHHG 130  
2-11   AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMEGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGPGGRRGDGEEETDAALLIGDVLGGRGQFDGPRRGHHG 130  
2-12   AHAERDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGKEETDAAPLIGDGLGGRGQFDGHGRGHHG 130  
2-15   AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGPGGRGQFDGHGRGHHG 130  
2-17   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQDGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQMGDGLGGRGQFDGPRRGHHG 130  
2-18   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDEEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-20   AHAERDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPLFGQGGRRGDGKEETDAAQQIGDGLGGRGQFDGHGRGHHG 130  
2-21   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAPKVGDGPGGPGQFDGPGRRHHG 155  
2-24   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-25   AHAERDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGKEETDAAQQIGDGLGGRGQFDGHGRGHHG 130  
2-28   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDEEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-34   AHAQSDFNERRGKENGRERGQDRFGGRPDGMQMGGPRQDGGPMGGRRFDGPRFGAPQMGGPRQNGGPMGGRRFDGPGFGAPPMGGPRQDGGPMGGRRFDGPGFGAPQMGGPRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGEGGRRGDGEEETDAAQQIGDGLGGPGRCDGPGHGHYG 180  
2-35   AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMEGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAPQIGDGLGGRGQFDGPRRGHHG 130  
2-36   AHAQSDFNERRGKENGRERGQDRFGGRPDGMQMGGPRQDGGPMGGRRFDGPRFGAPQMGGPRQNGGPMGGRRFDGPGFGAPPMGGPRQDGGPMGGRRFDGPGFGAPQMGGPRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGEGGRRGDGEEETDAAQRIGDGLGGPGRCDGPGHGHYG 180  
2-37   AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMEGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEDTDAAQQIGDGLGGRGQFDGPRRGHHG 130  
2-38   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGRRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-47   AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMEGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRSQFDGPRRGHHG 130  
2-50   AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 130  
2-52   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-55   AHARRDYNERRGNENGRERGQGRFGGRPGGMQMGGPRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGQFDGHGRRHHG 130  
2-56   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGRPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-57   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDEEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-59   AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 130  
2-61   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGQFDGHGRGHHG 155  
2-63   AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGPGGRGQFDGHGRGHHG 130  
2-64   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGPGGPGQFDGPGRRHHG 155  
2-65   AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 130  
2-66   AHARRDFNERRGNENGRERGQGRFGARPGGMQMGGSRQDGGPVVGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGQFDGHGRRHHG 130  
2-67   AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMEGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGQFDGPRRGHHG 130  
2-73   AHAERDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGKEETDAAQQIGDGLGGRGQFDGHGRGHHG 130  
2-76   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDEEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-77   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGPGGPGQFDGPGRRHHG 155  
2-79   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-82   AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDEEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-84   AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 130  
2-90   AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGPGGRGQFDGHGRGHHG 130  
2-91   AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGPGGRGQFDGHGRGHHG 130  
2-95   AHAERDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGKEETDAAQQIGDGLGGRGQFDGHGRGHHG 130  
2-102  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDGGEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-103  AHARRDFNERRGNENGRERGQGRFGARPGGMQMGGSRQDGGPVVGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGQFDGHGRRHHG 130  
2-105  AHAQRDFNERRGKENDTERGQGGLGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGPGGRGQFDGHGRGHHG 130  
2-106  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPESGAPQMDGPERDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDEEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-107  AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMEGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGQFDGPRRGHHG 130  
2-109  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-111  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-115  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRLFFGQGGRRGDEEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
2-116  AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEAETDAAQQIGDGLGGPGQFDGPGRRHHG 130  
2-118  AHAERDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGKEETDAAQQIGDGLGGRGQFDGHGRGHHG 130  
2-119  AHAERDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGKEETDAAQQIGDGLGGRGQFDGHGRGHHG 130  
4-150  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
4-150  AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 130  
4-150  AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRGQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 130  
4-151  AHARRDYNERRGNENGRERGQGRFGGRPGGMQMGGPRQDGGPMGGRRFDGPDSGSPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
4-151  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
4-151  AHAQRDYNERRGNENGRERGQGRFGGRPGGMQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGSDRFDGPRRGHHG 130  
4-151  AHARRDFNERRGKESGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 130  
4-152  AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDDGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGSGQFDGPRRGHHG 130  
4-152  AHARRDFNERRGNENGRERGQDRFGGRPGGMQMGGSRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGRFDGHGRRHHG 130  
4-152  AHAQRDYNERRGNENGRERGQGRFGGRPGGMQMGGPRQDGGPMGGRRFDGPDSGAPQMNGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPVFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
4-152  AHARRDFNELRGKENGRERGQGRFGGRPDGMQMGGPRQDGGPMGGRRFDGPGFGAPQMGGPRQNGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~QMGGPRQNGGPMGGRRFDGPGFGGSRPDCAGGRPFFGEGGRRGDGEEETDAARQIGDGLGGPGQFDGPRRGHHG 155  
4-153  AHAQRDYNELRGNKNGRERGQGRFEGRQGGMQMVGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
4-153  AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDDGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGGEETDAAQQIGDGLGGSGQFDGPRRGHHG 130  
4-153  AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDDGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGSGQFDGPRRGHHG 130  
4-153  AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDDGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGSGQFDGPRRGHHG 130  
4-153  AHARRDFNERRGNENGRERGQDRFGGRPGGMQMGGSRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGRFDGHGRRHHG 130  
4-153  AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGMRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 130  
4-153  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGSDRFDGPRRGHHG 130  
4-153  AHARRDYNERRGNENGRERGQGRFGGRPGGMQMGGPRQDGGPMGGRRFDGPDSGSPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
4-154  AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDDGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPRFGGSRPDGAGERPFFGQGGRRGDGEEETDAAQQIGDGLGGSGQFDGPRRGHHG 130  
4-154  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
4-154  AHAQRDYNERRGNENGRERGQGRFGGRPGGMQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGSDRFDGPRRGHHG 130  

Er1 Er2 Er3 Er4 Er6Er5



                10        20        30        40        50        60        70        80        90       100       110       120       130       140       150       160       170       180                    
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4-154  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGSDRFDGPRRGHHG 155  
4-154  AHARRDFNERRGKENGRERGQGGFGGRPGGMQTGSPRQDGGPMGGTRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 130  
4-154  AHARRDFNERRGNENGRERGQDRFGGRPGGMQMGGSRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGRFDGHGRRHHG 130  
4-155  AHAQRDFNERRGKENDTERGQGGFGGRPGGMQMGGPRQDGGPMGGRRFDGPESGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~QMEGRRQNGGPMGGRRFDGPRFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRDQFDGHGRGHHG 130  
4-241  AHAQRDYNELRGNKNGRERGQGRFEGRQGGMQMVGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
4-241  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRRQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
4-241  AHARRDFNERRGNENGRERGQDRFGGRPGGMQMGGSRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~HMDGRRQNGGPMGGRRFDGPGFGGSRPDGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGRGRFDGHGRRHHG 130  
4-244  AHAQRDYNELRGNKNGRERGQGRFGGRPGGMQMGGSRQDGGPMGGRRFDGPDSGAPQMDGRRQDGGPMGGRRFDGPGFGAP~~~~~~~~~~~~~~~~~~~~~~~~~EMDGRGQNGGPMGGRRFDGPGFGGSRPVGAGGRPFFGQGGRRGDGEEETDAAQQIGDGLGGPGQFDGPGRRHHG 155  
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